RESULTS
During normal sinus rhythms blood flow decreased in both venae cavae at the time of the atria1 pressure rise associated with atrial contraction.
In early ventricular systole atria1 pressure declined and blood flow increased in the venae cavae (Fig. I) . Peak atria1 pressure either coincided with or preceded the maximum decrease in flow by up to 40 msec. The ratio of decreased flow associated with atria1 contraction to the subsequent increase was variable.
Later in ventricular systole and in early ventricular diastole blood fl>ow in the venae cavae decreased. opposed to the normal increase in forward flow. In early ventricular diastole, at the time of opening of the tricuspid valves, flow began to increase instead of the continued decline recorded during normal sinus rhythms. When a ventricular beat was accompanied by an atria1 systole rather than the atria1 relaxation which normally occurs at this time, marked reversal of flow was recorded in the venae cavae (Fig. 4) . This period of regurgitant blood flow from the atrium into the venae cavae was associated with a large increase in intra-atrial pressu.re. The subsequent phase of rapid atria1 inflow, which was also markedly accentuated, occurred during the falling limb of the atria1 pressure wave in late ventricular systole or early ventricular diastole. 
DISCUSSION
Although the use of electromagnetic flow probes for the measurement of instantaneousvena caval blood flows has been suggested (P), they have not, to our knowledge, been previously used in the venae cavae. The records so obtained successfully demonstrated the time relationships between instantaneous blood flow into the right atrium as corl*elated with the various electrical and pressure events of the normal and abnormal cardiac cycles. The electromagnetic flow probes were of high sensitivity with a low signal-to-noise ratio, frequency response & I o % at I oo cycles/set, and linearity within the flow range studied. The cannulating type of flow probe prevented vessel constriction and base-line shifts even when the probe was subjected to cardiac and respiratory motions. The instantaneous blood flow patterns observed in the venae cavae during normal cardiac cycles agree with those reported by previous intestigators (3, 4). As in the blood cannot move into the ventricle, it is driven back into the venous system causing reversal of flow. With atria1 relaxation and consequent fall in intraatria1 pressure, blood again flows rapidly back into the right atrium.
The present studies demonstrate that a disturbance in the normal sequence of atria1 and ventricular contractions has considerable influence on instantaneous venous return to the heart. During normal rhythms, atria1 relaxation at the time of ventricular systole induces a rapid flow of blood from the venous system into the atrium. This provides a reservoir of atria1 blood which is available for rapid ventricular filling in early diastole. When the normal relationship betwekn atria1 relaxation and ventricular contraction is disturbed, early ventricular filling may be more dependent on blood drawn from the venous reservoirs.
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